ETHYL carbamate (urethane) was shown by Salaman and Roe (1953) to act as an initiating agent for carcinogenesis, causing mouse skin to become responsive to subsequent croton oil treatment. (The carcinogenic effect of alternate applications of urethane and croton oil to mouse skin, representing a dual co-carcinogenic action by these two agents, was independently demonstrated by Graffi, Vlamynck, Hoffmann, and Schulz (1953) and by Salaman and Roe (1953). According to both groups, urethane alone is non-carcinogenic for mouse skin.)
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The present investigation was undertaken to confirm the initiating action of urethane and to gain more information about the number of applications required for this effect to be obtained. Mfeanwhile, a second communication by Roe and Salaman (1954) appeared, which partly covers the same field.
METHODS.
The animals used were female Swiss mice, inbred in these laboratories. They were housed in an air-conditioned room at 21-22°C, and fed on Purina laboratory Chow and water ad libitum. A 40 per cent solution of urethane in ethylene glycol was used for initiating action, and a 5 per cent solution of croton oil in medicinal liquid paraffin (in some cases reduced to 2-5 per cent, when the irritating action on the skin was too severe) was used for promoting action. These were applied with a glass rod to an area of skin of about 1 sq. cm. over the shoulder blades, the hair in that region having been removed with scissors before each application. Between the end of the urethane treatment and the beginning of the croton oil treatment, there was an interval of 4 weeks. Records were kept of the resulting skin papillomas (charted when first observed and thereafter at fortnightly intervals), and also of other lesions observed at autopsy, e.g. of lung adenomas and liver lesions, which were kept for histological examination.
RESULTS.
The results, summarized in Table I , bring out the following effects:
(1) Twelve half-weekly applications of 40 per cent urethane in ethylene glycol rendered the skin responsive to subsequent croton oil treatment, as was shown by the development of papillomas at the site of treatment in over 50 per cent of the surviving animals. (5) The incidence of lung adenomas was higher among mice receiving 12 or more applications of urethane than in control groups, but was not significantly higher in the group receiving a single painting of urethane.
(6) Lesions of the liver, resembling hepatomas to the naked eye, but proving histologically to be haemorrhages with necrosis of liver parenchyma, were present among the urethane treated animals, and especially frequently among those receiving continuous urethane treatment, but were absent among those not receiving urethane. DISCUSSION. These results support the findings of Salaman and Roe (1953) that urethane, itself non-carcinogenic for mouse skin, can induce the initiating phase of carcinogenesis in that tissue. This experimental confirmation of the principle, predicted on the basis of the two-stage mechanism of carcinogenesis (Berenblum, 1952) , that tumour production should theoretically be possible by the successive actions of two non-carcinogenic agents-a pure initiator followed by a pure promoterthus adds to the validity of the two-stage hypothesis. The results are also of technical value for future experiments, since the use of a substance which has an initiating action free from a promoting action has obvious advantages over that of a complete carcinogen in which the promoting action has to be artificially repressed by very short action.
The present results differ in certain respects from those reported by Roe and Salaman (1954), a single dose of urethane being found ineffective in our experiments but effective in theirs. Differences in technique were probably responsible for this, e.g. the small area of treated skin (1 sq. cm.) instead of the whole skin of the back, the different strains of mice used, and the fact that the concentrations of reagents and the solvents were not the same. A surprising feature of the present results was the remarkably long average latent period for tumour induction, compared to that observed when 9: 10-dimethyl-1 : 2-benzanthracene or one of the other polycyclic hydrocarbons was used as initiator (Berenblum and Shubik, 1947) . In the experiments with urethane and croton oil by Salaman and Roe (1953) The previously reported observation that ethyl carbamate (urethane), though itself non-carcinogenic for mouse skin, is able to induce in that tissue the initiating phase of carcinogenesis, has been confirmed.
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